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CAC CHAT UC CHE PROTEINAZ (PIs) VA HOAT TINH KHANG KHUAN
CUA DICH EP TU LA CAY THUOC BONG (KALANCHOE PINATA)

Céc proteinaz tham gia trong nhiéu qué trinh
song quan trong, qua trinh gy bénh, qua trinh
viém, qud trinh lay nhiém cta nhiéu vi khuén,
virgt.... Do d6 ngudi ta da va dang nghién cttu su
dung cdc chat tc ché proteinaz dé diéu tri cdc
bénh, trong d6 proteinaz 1a y&u td gay bénh hoac
tham gia trong qué trinh gay bénh.

L4 cay thudc bong thudong dugc sit dung dé
diéu tri cdc vét bong, vét thuong, mun nhot va
mot s6 bénh nhiém trang khac [10]. Nhiéu két
qua nghién ctu cho thay dich chiét 14 bong c6
tdc dung tic ch€ sinh truéng nhiéu vi khuén khac
nhau, trong dé c6 Staphylococcus aureus,
Pseudomonas aeruginosa, 1a céc vi khuin chu
yéu gay nhiém tring vét thuong, vét mé dé dan
dén hau qua nghiém trong, va khang véi nhiéu
loai thuoc khang sinh dang dung.

Nhiing nam gan day da c6 mot s6 cong bo
tach chiét mot s6 chat c6 hoat tinh sinh hoc tir
mot so loai thudc chi Kalanchoe [1, 3, 5, 9], tuy
nhién chua tim thdy cong trinh nao nghién ctu
cdc chat tc ché proteinaz cua chi nay. Nghién
cttu trude day cua ching toi vé diéu tra cac PI &
mot s6 cay thudc [7], da phat hién dugce dich ép
1a thudc béng (DE) c¢6 PI va ciing tc ch€ sinh
trudng cta Pseudomonas aeruginosa. Vi vay,
cong trinh nay nhim tim hiéu k§ hon vé cac PI
va hoat tinh khdng S. aureus va P. aeruginosa
cta la bong.

I. PHUGNG PHAP NGHIEN CUU

1. Vatliéu

L4 thudc bong tuoi gobm 3 loai khac nhau vé
hinh thdi, ky hiéu la K1, K2 va K3.

PAO THI THUY, HOANG THU HA,
PHAM THI TRAN CHAU

BPai hoc quoc gia Ha Noi

Thu mau 14 bong: 14 “banh t&”, khong qua
gia hoac qud non. Lay mau vao 8 gio sing, troi
khong mua.

Chudn bi dich ép (DE) tir 14 bong: nghién
nho miu 14, dung vai man vét 18y nudc, ly tam
thu dich trong dé phan tich, bao quéan & - 20°C.

Cic mau vi khudn tu cdu vang
Staphylococcus aureus (ST) do phong thi
nghiém Vi sinh vat, bénh vién Bach Mai cung
cép, duoc phan lap tr mu vét thuong cua bénh
nhan, ky hi¢u ST1, ST2, ST3, ST4, ST5, STIM,
ST2M va ST3M); P. aeruginosa dugc phan lap
tlr mt vét thuong bong.

Hoa chat: tripxin, kimotripxin, albumin tinh
khiét ctia hang Sigma. Cazein ctia hang Kanto
chemicals co., INC, Coomasie brilliant blue G-
250 cta hang ICN Biomedicals, Inc (Pic). Cao
thit cia hang Merck (Pic), Peptone (Trung
Quoc). Aga ctia hang Merk (Piic). Mang loc vo
khuan Minisart 0,2 pm ctia hang Sartorius. Céc
hod chit khac dat do sach phan tich.

2. Phuong phap

+ Xdc dinh ham luong chat kho tuyét doi
béng can Scaltex SMO 01.

+ Xé4c dinh protein theo phuong phéap
Bradford [2], dung albumin huyét thanh bo lam
chudn, do do hap thu & budc séng 595 nm.

+ Xdac dinh hoat do phan giai protein (PA)
theo 2 phuong phép:

- Phuong phap khuéch tan trén dia thach véi
co chit cazein 0,1% giit 6 35,5°C trong khoang
thoi gian thich hop, nhuém bing dung dich
amido den 10B 0,1% trong axit axetic 7%. Panh
gid hoat do theo duong kinh vong phan giai.

Cong trinh dugc hé tro vé kinh phi cia Chuong trinh nghién citu co ban.
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L4 va hoa K1: 14 nhon, dai, ddy, ring
cua déu 2 mép 14, mit trén 14 xanh
nhat (hoi bac), mit du6i xanh thAm.
Canh hoa va hoa ctia K1. Dua theo tai
liéu ctia Pham Hoang Ho [6], theo
GS.TSKH. Nguyén Nghia Thin, dinh
ttn 1a Kalanchoe daigremontiana
R. Ham & H. Perer.

L4 K2: 14 hoi tron & dau, day hon
K1, rang cua mau hon K1 & hai
mép 14, gan cudng 14 c6 hai tai d6i
xung hai bén.

L4 K3: 14 gin tron, rang cua rat
thua & hai mép 14, 14 méng hon K1
va K2, mau xanh sAm hon K1, K2

- Phuong phédp Ason cai tién [8].

+ Xdac dinh hoat do tc ch€ tripxin (TIA),
kimotripxin (KIA), hoat do tGc ché proteinaz vi
khudn, ciing thuc hién theo 2 phuong phap trén
nhu da mo ta trong cong trinh truée [4]

+ Sic ky qua cot Sephadex G-25: Cot ¢6 kich
thudc 2 x 90 cm, can bang v6i dém Sorensen pH =
6,5, rit protein ciing biang dung dich dém nay.

+ Nuoi cdy vi khudn trong moi trudng canh
thang thuong (g/l): pepton 10 g, cao thit 10 g,
NaCl 1 g; pH: 6,5. D€ chuin bi moi trudng rén,
thém aga vao dé dat néng do 1,5%.

Tach proteinaz cua vi khudn: cdy vi khuén
vao moi truong dich thé, lac 200 vong/phit &
35°C, ly tam loai bo t€ bao, thu dich trong. Thu
ché phdm proteinaz tir dich moi trudng bang

cach két tua véi axeton [4].
+ Thir tdic dung khang khuén:

- Phuong phép khuéch tan: thém 100 pl dich
vi khuan da nuoi tang sinh vao moi trudng thach
thudng da dat nhiét do gan 40°C, tron déu, do ra
dia thach. Trén dia thach c6 cac giéng v6i duong
kinh 8mm, nho 150 pl dung dich nghién ctu vao
mdi giéng. Pé mau khuéch tan trong th lanh 24
gi0, sau d6 chuyén vao th am 35°C, sau 24 gid do
vong vo khudn. Hoat do6 khang khuin dugc danh
gi4 theo hiéu s6 dudng kinh vong vo khuin (D)
va duong kinh giéng (d). Hoat do (mm) = D-d.

- Phuong phép pha loang trong méi truong
16ng: i) chudn bi hén dich vi khuan trong nudc
muéi sinh 1y (NMSL) dé dat 10° vi khuén/ml, tir
dung dich nay pha loang ti€p thanh cidc dung
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dich ¢6 107, 10° 10°, 10%, 10’ vi khuén/ml;
ii) dung dich nghién cttu cling pha loang trong
(NMSL); iii) Tron hén dich vi khuidn 10%/ml véi
cac dung dich thudc da pha loang, theo ti 1& 1:1
(sao cho dat do pha loang 2, 4, 8, 16 lan so véi
ban dau). Giu 37°C, sau cac khoang thoi gian
khac nhau (2, 6, 24 gi0), ldy mau, dung loop
dinh luong cdy trén moi trudng thach. Cic mau
hén dich vi khuén chuén bi & bude (ii) cling gitt
& 37°C dé lam chudn. iii) Gitt tit ca cac dia
thach & 37°C, sau 24 gio doc két qua.

IL. KET QUA VA THAO LUAN

1. Két qua phan tich thanh phan cac loai la

thuéc bong (bang 1)

Két qua trén bang 1 cho thdy ham lugng
chat kho, protein clia cic loai 14 thudc bdng rat
khac nhau, tir 2-31%. Mau 14 K2 mac du c¢6 ham
lugng protein cao hon cac mau khéac, nhung hoat
do tc ché tripxin (TTA), kimotripxin (KIA) thap
0 v6i cac méu 1 K1 va K3 (bang 1, hinh 1).

Bdng 1

Ham luong chat kho, protein hoa tan, hoat do tc ché tripxin (TIA),
itc ché kimotripxin (KIA) cta la bong
(Table 1. Content of dry substances, water soluble proteins and TIA, KIA of Kalanchoe leaves)

Mau Ham luong chat kho Ham luong protein TIA | KIA
14 (%) mg protein/100 g 1 twoi | % chatkho | © @
K1 9,17 3,47 0,04 +++ | +++
K2 2,61 5,79 0,22 + +
K3 10,12 4,94 0,05 +++ | +++

2. Hoat d¢ khang khuan cua dich ép 1a bong

Téch riéng phan phién 14, cudng 14 cta cac
mau K1, K2 (rieng K3 cudng 14 qua manh nén
chi cat phan 14 trén cudng 14) nghién nét, ép lay
dich, ly tam thu dich trong. Tién hanh thi
nghiém véi 8 mau S. aureus phan 1ap tir bénh
phdm. Két qua cho thdy hdu hét cdc méau DE 14
bong déu tc ché sinh trudng cac mau S. aureus,
nhung hoat do cua DE phién 14 K1 c6 cao hon
cac miu khéc. Hoat do khang khuén ctia dich ép

cuong 14 thap hon phién 14 (hinh 2).

3. Kiém tra hoat tinh khang khuin cia DE

14 bong K1 v6i cac chung VK chuan.

Két qua trén bang 2 cho thdy DE 14 bong
K1 ¢6 tic dung tdc ché€ sinh truéng P.
aeruginosa manh hon S. aureus: trong cung diéu
kién, sau khi 0 v6i vi khudn & cdc thoi gian
tuong tng, trong hau hét cac truong hop, luong
vi khuin P. aeruginosa bi giam 16n hon S.
aureus tr 10 dén 10* Ian.

Bdng 2

Kiém dinh hoat tinh khang khuin ctia DE 14 bong K1 véi cac chiing chuin biang phuong phap
pha loang trong moi truong long (thuc hién tai B mon Vi sinh vat Hoc vién Quan y)

(Table 2. Check on the antibacterial activity of Kalanchoe leaf juice by using dilution method in liquid
medium (experiment was done at the Microbiology Department, Vietnam Military Medical University))

Chiing VK Po pha loang Mirc do giam nong do vi khuan (so v6i néng do chuan)
cua DE Sau 2h ti€p xic Sau 6h ti€p xic Sau 24 gio ti€p xic
2 10 (14n) 10° (1an) 10
S. aureus 4 10 10° 10*
ATCC 29213 8 10 10? 10°
16 10 10° 10°
2 10° 10° 10
P. aeruginosa 4 10* 10* 10°
CCVG-27652 8 10° 10° 10°
16 10° 10° 10°

Ghi chii: néng do vi khudn ban dau cho tat cd cac mau thudc 12 10° VK/ml; DE 14 bong K1 ¢6 dic 5 lan.
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TI dich ép 14 bong K1, K2, K3 KI dich ép 14 bong K1, K2, K3

Hinh 1. TTA va KIA cta DE cdc mau 14 bong
(Fig 1. Inhibitory activity against trypsin (TTIA) and chymotrypsin (KIA) of Kalanchoe leaf juice)
Céc giéng: 1, 2, 3: d6i ching, enzim (tripxin hodc kimotripxin) + dung dich dém; 4-6: enzim + DE cudng 14
K3; 7-9: enzim + DE phién 14 K3; 10-15: enzim + DE cudng 14, phién 14 K2; 16-18: enzim + DE cu6ng 14
K1; 19-21: enzim + DE phién 14 K1. D€ xac dinh TIA, KIA, dich ép 14 (DE) co dic 5 ldn, xdc dinh bing
phuong phdp khuéch tan trén dia thach. Mdi giéng c6 62,5 g emzim. (+): kKim hdm 25%, nhu vay mau K1
va K3 tic ch€ khoang 75% lugng enzim ¢6 trong mdi giéng.

b
a 1 3
7 4
8 11
12

15

23 3 2007

1,2: PA ST2; 3, 4: PA ST2 + DE K1; 5, 6: PA ST3; 7, 1, 2, 3: PA P. aeruginosa (PA P. au); 4, 5, 6: PA
8: PA ST3 + DEKI1; 9, 10: PA ST4; 11, 12: PAST4+ P.au+K1;7,8,9: PAP.au+XK2; 10, 11, 12: PA
DE K1; 13, 14: PA ST5; 15, 16: PASTS + DEK1; 17 P.au + K3; 13, 14, 15: PA P. au + K1D1.

nudce cét; 18: DE K1 - DE K1 da co dac 5 1an.

Hinh 3. Tac dung ctia dich ép 14 bong (K1) dén PA
clia cdc mau vi khuén S. aureus (a) va PA cua P. aeruginosa (b).
(Fig 3. Effect of Kalancoe leaf (K1) juice on PA from S. aureus (a) and PA from P. aeruginosa (b))

23 3 2007 J

S. aureus ST5 P. aeruginosa

Hinh 5. Hoat tinh khdng khudn ctia dinh 1 (D1) ctia K1 qua cot Sephadex G-25
(Fig 5. Antibacterial activity of peak 1 (D1) obtained after fractionating liophylized K1 leaf juice
on Sephadex G-25 column)
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ST4

STS

~ cuong la

« phién 14

~cuong la

« phién 14

~ cuong 14 (leaf peduncle)

~ phién 14 (leaf-blade)

Hinh 2. Hoat do khang khuén clia cdc méu 14 bong
Fig 2. Antibacterial activity of the juice from leaves of K1, K2, K3.
Cic chit ghi duéi mdi 6 12 ki hiéu cdc mau vi khuén. Trong méi 6 clia hinh c6 6 dia: hang trén 1a DE cuéng 14,
hang dudi 1a DE phién 14 cua cdc mau K1, K2, K3 (theo thi tu tir trdi sang phai).

4. Tham do diéu kién xur Iy vo trung DE la
bong dén hoat tinh sinh hoc cua no

Dé chudn bi ch€ phdm vo trung st dung
trong thuc t€, chiing t6i da xir Iy ché phdm theo
cac cach khac nhau: dun s6i & 100°C trong 30
phut hoac khtr tring trong néi hap (autoclave) &
121°C trong 30 phit va loc qua mang loc vo
khu&n Minisart 0,2 pm. O ci 2 mau x{t Iy nhiét
déu xudt hién két tha trang, ly tam thu dich
trong dé phan tich.

Két qua cho thdy & cac diéu kién xtr 1y nhiét
ndy, hoat do khang cidc méiu vi khuin cé giam
nhung khong nhiéu. Tuy nhién DE da xu 1y &
cdc diéu kién trén déu mat hoat tinh tc ché
tripxin va kimotripxin, ké ca khi xr ly véi thoi
gian ngin hon (5, 10, 15 phdt). Diéu d6 cho
thdy cac chat dc ché tripxin, kimotripxin cé
trong 14 bong khong bén véi nhiét. Chi ¢6 méu
loc qua mang loc vo khuén Minisart 0,2 pm giit
nguyén dugc ca hoat do khang khuédn, TIA va
KIA, tién hanh loc DE.
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5. Thu nhan proteinaz cta cic mau vi
khuén va nghién citu tac dung cua DE 14
bong dén proteinaz cua vi khuan

D¢ tim hiéu thém vé vai trd céac PI ctia DE 14
bong d6i voi hoat tinh khdng khudn cta no,
ching t6i da nuo6i cdc miu vi khudn trong moi
truong dich thé, xdc dinh PA cha dich moi
truong theo thoi gian nudi cdy (16, 24, 40, 48 va
64 gi0), & cac pH khac nhau. Két qua da xac
dinh duoc thoi gian nuoi S. aureus cho PA cao
la 16 - 24 gio, d6i v6i P. aeruginosa 1a 72 gio,
pH hoat dong thich hgp 1a 7,6.

Pé tinh sach so bo enzim, tdch enzim khoi
cac chat phan tlr thap c6 trong moi trudng nudi
vi khuén, da sir dung axeton véi ti 1¢ thé tich 3:1
(axeton: dich moi truong) dé két tha enzim. Hoa
tan két tha, thir taic dung cua DE 14 bong K1 dén
PA vi khuén bang phuong phdp khuéch tan trén
dia thach.

Két qua cho thdy trong hau hét cic trudng
hop, khi tron véi DE 14 bong K1, vong phan giai



déu bé hon doi ching (thay DE bang nudc)
(hinh 3). Diéu d6 ching t6 DE c¢6 tdc dung tc
ché PA cua cidc mau ST5, 1M, 2M va 3M.

6. Sic ky qua cot Sephadex G-25 ché pham
dong kho DE 1a bong K1.

Dé chuidn bi ché phdm dé bao quan, chiing
toi da tién hanh dong kho dich ép, thu dugc ché
phdm bot kho. Tir 1kg 14 nhan dugc tr 20-24
gam bot (bang 3). Ché€ phdm bot dugc sir dung
dé sic ky qua cot Sephadex G-25 va phan tich
hoat d¢ ttc ché proteinaz.

Két qua nghién cttu da néu trén vé anh
hudng cla viéc xr 1y nhiét dé€n hoat tinh sinh
hoc ctia DE 14 bong (muc 11.4) cho thdy cac chat
¢6 hoat tinh Gc ché tripxin va kimotripxin cta
DE khong bén véi nhiét, hon nita & nhiét do cao
xudt hién két tha trang, nhu vay, c¢6 thé ching la
cac polypeptit phan tir 16n? Do d6 chung toi da
st dung Sephadex G-25 dé ti€én hanh sic ky
nhdm tdch riéng céc chét phan tir thdp c6 trong
dich ép. Xac dinh protein trong cic phan doan
bang cdch do do hép thu & budc séng 280 nm,
nhan duoc 2 dinh (hinh 4). Dinh 1 (P1) 1a dinh
chinh, ché pham bot kho cua D1 duoc st dung
dé phan tich ti€p. Két qua xdc dinh cho thay D1
¢6 hoat tinh tic ch€ tripxin, kimotripxin, PA cua

vi khudn (bang 4) va ciing c6 ca hoat tinh khing
P. aeruginosa phan lap tir mu vét thuong bong
(hinh 5).
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Hinh 4. Siac ki d6 ché pham dong kho DE 14
bong K1 qua cOt Sephadex G-25
(Fig 4. Chromatogram of liophylized K1 leaf juice
preparation on Sephadex G-25 column)
Cot ¢6 kich thude 90 x 2 cm, can bing v6i dung
dich dém Sorensen pH = 6,5. Thé tich m6i phan
doan 0,7 ml, t6c do 20 ml/gio.

Bdng 3

Hoat do wc ché proteinaz cia ché pham dong kho DE 1a bong
(Table 3. The inhibitory activity against proteinases of liophylized Kalanchoe leaf juice preparations)

Trong lugng Protein ciia Hoat do tc ché
X 1s Trong bot nhan o o2 KIA PA clia
Mau 1a 1 14 ché pham | TIA mIU/g I he
bong uong 14 duogc sau mg/g ché | ché phdm m U/g che | P. seudomon,as
(gam) dong kho 2 pham mlU/g ché
pham -
(gam) pham
K1 1000 24,976 1,40 284,37 707,53 2027,0
K2 1000 20,590 2,81 180,90 635,0 1461,7
K3 1000 22,740 2,17 474,80 1428,0 3060,0
K1 qua 14.657 0,38 104,12 2494 909,0
G-25,P1 ’ (a) (a) (a) (a)

Ghi chii: (a) tinh trén mg bot kho cia D1.

Néu tinh hoat do tc ch€ mIU/ mg protein
(hoat do riéng), ta thdy tat ca cdc ché pham déu
c6 hoat do rieng doi véi proteinaz cua P.
aeruginosa 16n hon cac proteinaz khac (bang 4):
c6 thé gép 6-8 lan d6i véi tripxin, va 2-3 l1an d6i
v6i kimotripxin. Phai chang proteinaz cua vi
khuan nay 12 enzim dich cuia cdc cdc chét tc ché

proteinaz (PI) 14 bdong? Nhu trén da noi,
proteinaz ctia nhiéu vi khudn thuong tham gia
vao qué trinh xam nhiém cua ching, két qua
trén cho phép gia thi€t PI cta ld bong la mot
trong nhitng thanh phan tham gia vao tic dung
diét khudn, diéu tri vét thuong clia 14 bong.
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Bdng 4

Hoat do iic ché rieng (mIU/mg protein) cta cac ché pham dong
kho doi véi cac proteinaz khac nhau
(Table 4. Specific proteinase inhibitory activity (mIU/mg) of liophylized Kalanchoe leaf juice preparations)

Hoat d¢ riéng (mIU/mg protein)
Mau Tripxi Ki . Proteinaz clia Proteinaz cla
ripxin 1motripxin P. aeruginosa ST5
K1 0,203 0,505 1,447
K1b1 0,274 0,656 2,392
K2 0,064 0,226 0,520
K3 0,218 0,658 1,410

1. KET LUAN

1. Dich ép (DE) cua 3 mau 14 bdéng da
nghién ctu déu c6 hoat tinh khiang cac miu S.
aureus va P. aeruginosa phan lap tir bénh pham,
hoat do ctia 14 K1 ¢6 16n hon cidc mau khéc.
Hoat do khdng khuan clia cu6ng 14 thdp hon clia
phién 14. Bong kho DE tur 1kg 14 bong thu duogc
tir 20 - 24 gam bot kho.

2. DE céac mau la bong cé cac chat tc ché
tripxin,  kimotripxin, proteinaz cua P.
aeruginosa va S. aureus phan 1ap tir bénh pham.

3. Sic ky ché€ pham dong kho K1 qua cot
Sephadex G-25, nhan duogc 2 dinh, dinh 1 (D1)
la dinh chinh. D1 ¢6 hoat tinh khéng
P. aeruginosa, c ché tripxin, kimotripxin va
proteinaz cua P. aeruginosa.

4. Hoat do riéng (mIU/mg protein) cua cac
ch€ pham bot kho K1, K2, K3 va D1 ctia K1 d6i
v6i proteinaz cta P. aeruginosa phan lap ti
bénh phim déu 16n hon d6i vé6i tripxin,
kimotripxin tir 2 dén 8 1an. Tir d6 gia thiét vé vai
tro cta cdc chit dc ché proteinaz doi véi tac
dung khang khuén clia 14 bong.
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STUDY ON PROTEINASE INHIBITORS AND ANTIBACTERIAL ACTIVITY OF
COIRAMA (KALANCHOE PINATA) LEAF JUICE

DAO THI THUY, HOANG THU HA, PHAM THI TRAN CHAU

SUMMARY

As known, proteinases are involved in different living processes including infectious, inflammation
process. Therefore study proteinase inhibitors in medicinal plants possess effect of treatment the mention
above diseases might contribute to understanding their action mechanism.

Juice of fresh Kalanchoe leaves has been used effectively for treatment of various diseases including
inflammation, skin ulcers, wound, burn. There were many publications about chemicals isolated from these
leaves and their biological activities, but none of them concerning proteinase inhibitors.

This work deals with proteinase inhibitors (PIs) from Kalanchoe leaf juice and searching for their
antibacterial activity and effect on proteinases isolated from P. aeruginosa and S. aureus. Three Kalanchoe
leaves differed from each other in their figures, designated as K1, K2, K3 were chosen for our study. The
obtained results documented that: Kalanchoe leaf juice inhibited growth of all tested S. aureus samples
isolated from pus of patients. However, the antibacterial activity of leaf - peduncle juice was lower than that of
leaf-blade juice. Leaf juice of K1, K3 exhibited inhibitory activity against trypsin, chymotrypsin and
proteinases isolated from P. aeruginosa and S. aureus. By fractionating the liophylized K1 leaf juice
preparation on Sephadex G-25 column and measuring absorption at 280 nm of eluted fractions, two peaks on
chromatogram were observed. The main peak 1 (D1) reduced proteolytic activity of trypsin, chymotrypsin and
proteinases from P. aeruginosa. Peak 1 also inhibited growth of P. aeruginosa. Counting inhibitory specific
activity (mIU/mg protein) of the liophylized juice preparations shoved that the specific activity against
proteinases from P. aeruginosa was higher than that against trypsin and chymotrypsin about 2 to 8 time. Thus,
it was suggested that PI in leaf juice may play an important role in the antibacterial activity of K1 leaf juice.

Ngay nhdn bai: 27-3-2007
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